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S U M M A R Y
Objectives: The objectives of this study were to estimate the percentage of potential users who know that
unauthorized HIV self-tests can be purchased online and the percentage of those who have already used
them, and to determine socio-demographic and behavioural correlates.
Methods: A self-administered questionnaire was employed to collect data from attendees at a street-
based HIV testing programme. Logistic regression for rare events was performed.
Results: Of the 3340 participants, 5.3% (95% conﬁdence interval (CI) 4.5–6.0%) had knowledge of self-
tests being sold online and 7.5% (95% CI 6.6–8.5%) thought they existed but had never seen them; only
0.6% (95% CI 0.3–0.9%) had ever used one. Knowing that self-tests are sold online (odds ratio (OR) 3.6, 95%
CI 2.4–5.4) and using them (OR 7.3, 95% CI 2.2–23.8) were associated with having undergone more than
two previous HIV tests. Use was also associated with being neither Spanish nor Latin American (OR 3.8,
95% CI 1.2–12.0) and with having a university degree (OR 0.2, 95% CI 0.1–0.7).
Conclusions: At the time of the study, the impact on the population of issues related to the use of
unauthorized tests was very low. However, media coverage following the approval of self-testing in the
USA might have changed the situation.
 2014 The Authors. Published by Elsevier Ltd on behalf of International Society for Infectious Diseases.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-
nc-nd/3.0/).
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jou r nal h o mep ag e: w ww .e lsev ier . co m / loc ate / i j id1. Introduction
In July 2012, the US Food and Drug Administration (FDA)
approved the ﬁrst HIV test available over-the-counter for use by
lay people without formal training in HIV testing and counselling,
whenever, wherever, and with whomever they decide.1 As of now,
HIV self- tests are sold legally in places like the USA, South Africa,
Hong Kong, and Macao.2 With respect to the European Union (EU),
in October 2013 the European Parliament voted for a proposal that
foresees that member states may provide such tests without
medical prescription, thus leaving the decision to the member* Corresponding author. Tel.: +34 91 822 22 80; fax: +34 91 387 78 16.
E-mail address: mbelza@isciii.es (M.J. Belza).
§ The Madrid Rapid HIV Testing Group: Jorge A´lvarez, Jorge Gutie´rrez, Rebeca
Sa´nchez, Juan Hoyos, and Sonia Ferna´ndez-Balbuena. Some of the data in this article
were presented at the III Congreso Nacional de GESIDA, Seville, Spain, 2011
(abstract reference: P-066).
http://dx.doi.org/10.1016/j.ijid.2014.03.1379
1201-9712/ 2014 The Authors. Published by Elsevier Ltd on behalf of International So
license (http://creativecommons.org/licenses/by-nc-nd/3.0/).states themselves as to whether they wish to restrict HIV self-
testing.3 France and the UK have recently announced that HIV self-
test kits will be available in 2014.4–6
A wide variety of rapid tests offered for self-testing for HIV and
other sexually transmitted infections (STIs) have been marketed on
multiple websites for years.7,8 This enables those who wish to learn
their HIV status in complete privacy to choose that option.
However, a study done on the topic before the release to the
market of the approved HIV self-test in the USA, concluded that STI
internet sites were difﬁcult to contact and were unwilling to
answer consumer-speciﬁc questions, and that test accuracy in
general was poor.8
In this context, in 2010, when there were no published studies
available on knowledge and the prevalence of use of online tests
by at-risk populations, we decided to analyse the situation in
Spain by gathering information from different subpopulations of
potential buyers of online HIV self-tests, which are not
authorized in Spain.ciety for Infectious Diseases. This is an open access article under the CC BY-NC-ND
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the past.9 However in 2010, the rate of new HIV cases, 8.9 per
100 000 population, was higher than the EU average (5.7 per
100 000 population).10,11 Currently, the most common transmis-
sion category is men who have sex with men (46%), followed by the
heterosexual and parenteral modes of transmission (33% and 6%,
respectively). Immigrants represent a substantial segment of the
epidemic (35%), and 45% of overall new diagnoses are late
presentation cases.10 HIV testing is a non-routine procedure and
has been performed universally, conﬁdentially, and free of charge
at all levels of the public health system when requested by the
patient or considered necessary by the health provider. In some
cities, testing is also offered, free of charge, in HIV–STI centres and
programmes run by non-governmental organizations (NGO) in
non-clinical settings. Legal changes limiting access to immigrants
with illegal administrative status were introduced in April 2012.12
The objective of this study was to estimate the percentage of
people who took an HIV rapid test at a diagnostic mobile street unit
knowing that an unauthorized HIV self-test can be purchased
online and the percentage of those who had already used such
tests, as well as examining their socio-demographic and beha-
vioural correlates.
2. Methods
Since 2006, a programme run by an NGO has been offering free,
rapid HIV testing in a mobile unit deployed in various street
locations throughout Spain.13 Individuals interested in taking the
test are given information on the characteristics, advantages, and
limitations of rapid HIV testing. Those who decide to proceed sign
an informed consent form and are admitted to a van, where a
trained nurse/doctor completes a brief pre-counselling session.
Blood is collected by ﬁnger-prick and is used to perform a
Determine HIV-1/2 test. While waiting for the test result (about
20 min), participants complete an anonymous self-administered
questionnaire, code-linked to their HIV test result. The question-
naire collects socio-demographic, sexual behaviour, and HIV
testing history variables. For those with limited proﬁciency in
Spanish, a different form is used to collect basic data in English and
French, but it does not include the self-test module, and therefore
non-Spanish-speaking attendees were not included in the present
study. This study was approved by the Institutional Review Board
of the Instituto de Salud Carlos III.
From November 2010 to June 2012, the programme was
conducted in the cities of Madrid, Zaragoza, and Murcia and the
two largest cities of the Canary Islands (Las Palmas and Santa Cruz
de Tenerife). The Madrid city locations included a well-known gay
neighbourhood and a neighbourhood with a high presence of
immigrants. In the other cities, the van was parked in busy,
centrally-located streets with substantial pedestrian trafﬁc.
Throughout that time, the questionnaire included additional
questions on the participant’s knowledge of the existence of
internet sites that sell HIV self-test kits, and for those responding
afﬁrmatively, questions about having used one or knowing
someone who has done so.
2.1. Data analysis
Of the 3932 attendees, we excluded 101 who were not Spanish-
speakers, 470 who did not answer the questions about self-testing,
and 21 men who have not had sex or did not provide enough
information about having had sex with a man (MSM) at least once,
or with women exclusively (MSW).
A descriptive analysis of the characteristics of the 3340
attendees ﬁnally included was performed by stratifying them into
three categories according to gender and sexual behaviour:women, MSW, and MSM. Men included in the latter group were
those who reported having had sex with at least one man in the
past. Although most of the variables were collected in a more
disaggregated way, we analysed them with the categories speciﬁed
in Table 1. To study the relationship with the gay culture,
participants were asked if they were members of a gay
community-based organization and if they frequented the ‘gay
scene’. To assess factors associated with knowledge and use of an
unauthorized self-test, we ﬁrst performed a bivariate analysis of
the two main output variables (knowledge and use) with socio-
demographic and risky behaviour variables by means of bivariate
rare events logit regression. In view of the low prevalence of use of
unauthorized tests, the number of categories of some variables was
reduced, as shown in Table 2. The variables found to be signiﬁcant
(p < 0.05) were then included in a multivariate rare event logit
regression model. To assess association and signiﬁcance, this
logistic regression enables the correction of parameters when the
event being studied has a low prevalence. The ﬁnite sample
correction developed by McCullagh and Nelder was then used and
the procedures suggested by King and Zeng were implemented for
generating approximately unbiased and lower-variance estimates
of logit coefﬁcients and their variance–covariance matrix by
correcting for rare events.14 All analyses were conducted in Stata
12.1 using the relogit command.15
3. Results
3.1. Characteristics of the study population
Of the 3340 people analysed, 30.2% were MSM, 27.9% MSW, and
41.9% women; 58.6% were under 30 years of age (71.2% in women),
23.9% were foreigners, and 49.8% had a university degree (56.5% in
the MSM). Only 2% had ever injected drugs and 51.6% had never
had a previous HIV test (only 22.5% among MSM). Some 28.7% of
the MSM said they were neither members of a gay community
organization nor frequenters of the gay scene (Table 1).
The 592 (15%) programme attendees not included in the
analysis were signiﬁcantly older, non-Spanish speakers, with a low
level of education, heterosexual orientation, and no previous HIV
test.
Among the participants, 32 undiagnosed HIV infections were
detected, with a global prevalence of 1.0% and 2.7% in MSM, 0.4% in
MSW, and 0.1% in women.
3.2. Knowledge of the sale of unauthorized self-tests online
Only 176 participants (5.3%; 95% conﬁdence interval (CI) 4.5–
6.0%) knew that self-tests were available on the internet, although
an additional 7.5% (95% CI 6.6–8.5) thought so but had never seen
them. This knowledge (Table 2) was directly associated with being
a non-Latin-American foreigner (odds ratio (OR) 1.6, 95% CI 1.0–
2.7) and having undergone more than two previous HIV tests (OR
3.8, 95% CI 2.8–5.3), and conversely associated with having a
higher secondary education level (OR 0.6, 95% CI 0.4–0.9) and being
a woman (OR 0.4, 95% CI 0.3–0.6). However, in the multivariate
rare events logit regression model, this knowledge was only
associated with having undergone more than two previous HIV
tests (OR 3.6, 95% CI 2.4–5.4).
3.3. Previous use of an unauthorized online self-test
Only 20 participants (0.6%; 95% CI 0.3–0.9) said they had ever
used a self-test kit bought online, although in people older than 30
years, non-Latin-American foreigners, those with a low level of
studies, MSW, and those with more than two previous HIV tests,
this percentage reached at least 1% (Table 2). Seven of them were
Table 1
Demographic and behavioural characteristics of attendees at a street-based HIV rapid testing programme in Spain; November 2010 to March 2012
MSM MSW Women Total
(n = 1008) (n = 932) (n = 1400) (n = 3340)
n % n % n % n % p-Value
Place of testing 0.000
Madrid 815 80.9 596 63.9 989 70.6 2400 71.9
Other city 193 19.1 336 36.1 411 29.4 940 28.1
Age group, years 0.000
<25 242 24.4 279 31.2 654 48.8 1175 36.4
25–29 220 22.2 193 21.6 301 22.4 714 22.1
30–34 195 19.7 174 19.5 183 13.6 552 17.1
35 334 33.7 248 27.7 203 15.1 785 24.3
Place of birth 0.123
Spain 723 75.2 662 74.1 1059 78.0 2444 76.1
Latin America 149 15.5 147 16.5 204 15.0 500 15.6
Other 90 9.4 84 9.4 95 7.0 269 8.4
Place of residence (last 12 months) 0.000
Region of Madrid 690 69.4 523 56.9 830 59.9 2043 61.9
Other Spanish region 254 25.6 358 39.0 466 33.6 1078 32.7
Another country 50 5.0 38 4.1 90 6.5 178 5.4
Level of education 0.000
None/primary/secondary 134 13.3 180 19.5 148 10.6 462 13.9
Higher secondary 304 30.2 354 38.3 550 39.3 1208 36.3
University 568 56.5 391 42.3 700 50.1 1659 49.8
Main source of income 0.000
Paid work 805 80.3 725 78.7 939 67.9 2469 74.7
Family or spouse/partner 103 10.3 100 10.9 274 19.8 477 14.4
Scholarship, pension, or unemployment beneﬁts 80 8.0 77 8.4 133 9.6 290 8.8
Illegal activities/prostitution 8 0.8 13 1.4 24 1.7 45 1.4
Other 6 0.6 6 0.7 13 0.9 25 0.8
Have ever injected drugs 17 1.7 27 3.0 21 1.5 65 2.0 0.041
Relationship with gay culturea
Member of a gay CBO 97 9.8
Not member of a gay CBO but frequents the gay scene 608 61.5
Not related to gay scene 284 28.7
Have ever met sexual partners onlinea 492 61.7
Previous HIV test 0.000
None 224 22.5 551 60.0 928 66.9 1703 51.6
1–2 284 28.5 263 28.6 345 24.9 892 27.0
More than 2 487 48.9 105 11.4 114 8.2 706 21.4
MSM, men who have ever had sex with men; MSW, men who have sex only with women; CBO, community-based organization.
a Questions only for MSM.
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multivariate rare events logit regression model, previous use
was positively associated with not being Spanish or Latin American
(OR 3.8, 95% CI 1.2–12.0) and having had more than two previous
HIV non-self-tests (OR 7.3, 95% CI 2.2–23.8), and was inversely
associated with having a university degree (OR 0.2, 95% CI 0.1–0.7).
Only 24 (0.7%, 95% CI 0.4–1.0) of the participants said they knew
other people who had used a self-test bought online.
4. Discussion
The present study is the ﬁrst to analyse the knowledge and use
of an unauthorized self-test in a heterogeneous at-risk population
including MSM, MSW, and women, offering a more complete
picture of what may be the situation at the general population
level, although all were attendees of a diagnostic programme and
therefore potential users of an HIV test. Recently, a French study
analysed both aspects, but it was restricted to MSM recruited on
sex websites and gay and HIV community websites.16 This study
shows that at the time prior to the approval of a self-test in the USA,
only one in every 20 participants in a rapid test mobile programme
knew of its availability on the internet and only one in 200 had
used it.
In this study, knowledge was found to account for only 12.8%,
less than half of the percentage found among the French MSM
(30%), even when adding to the percentage of people knowing thatthe test was sold online those who ‘thought so but had never seen
it’, and despite the fact that our study started a year and a half later.
Having said that, it must be noted that the French study was
restricted to MSM recruited online and it is likely that most of them
were users familiar with the Internet, accustomed to looking for
information through this medium. However, the proportion of use
among French MSM and that found in our study is very similar and
close to 1% in both countries. Moreover, the difference in overall
frequency of use between the two studies is mainly due to a lesser
use by women, a population not analysed in France.
In the multivariate analysis, only having undergone more than
two previous conventional HIV tests was associated with the
knowledge of it being sold online. The same factor was also
associated with an increase in use. Although other explanations
(for example the ‘worried well’ phenomenon) could not be ruled
out, we think it could be interpreted as people at persistent risk
needing to seek alternative forms of periodic self-monitoring of
their status. We have no data in this study to conﬁrm this
hypothesis, but having had a previous HIV test was found to be
associated with an increased HIV risk in another study in the same
population.17 The fact that increased use was associated with being
an immigrant but not a Latin-American might indicate that in other
countries its use is more widespread than in Spain or Latin-
America; another reason to consider could be a lower integration
of immigrants into conventional health systems in a foreign
country, which leads them to seek alternative diagnostic methods.
Table 2
Knowledge and use of unauthorized self-tests available on the internet; association with socio-demographics and risky behaviours (crude and adjusted analysis)
Knowledge Use
n % cOR (95% CI) aOR (95% CI) n % cOR (95% CI) aOR (95% CI)
Place of testing
Madrid 135 5.6 1.0 16 0.7 1.0
Other city 41 4.4 0.8 (0.5–1.1) 4 0.4 0.7 (0.2–2.1)
Age group, years
<30 78 4.1 1.0 1.0 5 0.3 1.0 1.0
30 89 6.7 1.7 (1.2–2.3) 1.0 (0.7–1.5) 14 1.0 3.7 (1.3–10.4) 2.1 (0.7–6.2)
Place of birth
Spain 117 4.8 1.0 1.0 11 0.5 1.0 1.0
Latin America 29 5.8 1.2 (0.8–1.9) 1.1 (0.7–1.7) 4 0.8 1.9 (0.6–6.1) 1.7 (0.5–5.4)
Other 20 7.4 1.6 (1.0–2.7) 1.3 (0.8–2.1) 5 1.9 4.4 (1.5–12.8) 3.8 (1.2–12.0)
Level of education
None/primary/secondary 33 7.1 1.0 1.0 6 1.3 1.0 1.0
Higher secondary 51 4.2 0.6 (0.4–0.9) 0.7 (0.4–1.2) 9 0.7 0.6 (0.2–1.6) 0.8 (0.3–2.6)
University 91 5.5 0.7 (0.5–1.1) 0.8 (0.5–1.2) 5 0.3 0.2 (0.1–0.8) 0.2 (0.1–0.7)
Gender/sexual behaviour
MSM 75 7.4 1.0 1.0 9 0.9 1.0 1.0
MSW 54 5.8 0.8 (0.5–1.1) 1.4 (0.9–2.2) 9 1.0 1.1 (0.4–2.7) 2.2 (0.7–7.3)
Women 47 3.4 0.4 (0.3–0.6) 0.9 (0.6–1.4) 2 0.1 0.2 (0.0–0.9) 0.6 (0.1–2.8)
Main source of income
Paid worka 144 5.7 1.0 1.0 19 0.7 1.0
Family/partner, scholarship, pension,
or unemployment beneﬁts
30 3.9 0.7 (0.5–1.0) 0.9 (0.6–1.4) 1 0.1 0.3 (0.0–2.1)
Previous HIV test
2 (including none) 88 3.4 1.0 1.0 6 0.2 1.0 1.0
>2 84 11.9 3.8 (2.8–5.3) 3.6 (2.4–5.4) 14 2.0 8.3 (3.2–21.8) 7.3 (2.2–23.8)
cOR, crude odds ratio; CI, conﬁdence interval; aOR, adjusted odd ratio; MSM, men who have ever had sex with men; MSW, men who have sex only with women.
a Includes illegal activities and prostitution.
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may indicate that these people have more information and criteria
to assess the risks of these tests, or have greater access to
traditional services.
It seems unlikely that the answers about knowledge would be
contingent on recall or social desirability biases, although we
cannot rule out that some participants may not have admitted the
use of an unauthorized product. However, we used some strategies
to temper this to some degree: the test was offered in a mobile unit,
with a self-administered, anonymous questionnaire to be returned
in a sealed envelope at the end of the process.
The geographic representation of this sample in relation to the
global Spanish risk population is difﬁcult to assess. We included
the largest Spanish city and four cities of more than 200 000
inhabitants, including the two major cities of the Canary Islands,
with no representation of the rural population. This is a sample of
potential users requesting an HIV test under very special
conditions. Thus, in the absence of population-based surveys,
we would need other studies of potential users in other contexts to
obtain a clearer picture of the situation. The study did not consider
variables to establish levels of risky behaviour; therefore we were
not able to explore the relationship of this with knowledge and use.
On the other hand, despite having employed a special methodology
to analyse the correlates of main outcomes, the variability caused
by the low number of events could have caused limitations in the
robustness of the estimates.
It has already been shown that the quality of some internet STI
services and of STI tests offered through the internet is poor,8 and
concerns about the consequences of the sale of HIV self-tests non-
compliant with medical devices regulations have already been
brought up by bodies such as the Medicines and Healthcare
Products Regulatory Agency in the UK.18 We can, however,
conclude that so far in Spain, the population impact of using
unauthorized online HIV self-tests has been very low. Neverthe-
less, the extensive media coverage of the self-test approval in the
USA will undoubtedly have raised the level of knowledge of itsexistence, and probably its use, in Spain as well as in other
countries.
It would be reasonable to believe that if a self-test is not
approved in the EU, there will be an unregulated trade in the
presentation approved in the USA (OraQuick), without the
guaranty of compliance with handling, storage, and distribution
conditions of regulated purchased tests, or any kind of telephone or
web support for the interpretation of results, counselling, and
referral and linkage to onward services. Additionally, other
presentations will continue to be sold online, probably at a cost
lower than that of OraQuick. This reality must be taken into
account and the results monitored when evaluating the advan-
tages and disadvantages of regulating these tests in EU member
countries.
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